Several studies on bird communities of the lower montane zone with evergreen broad-leaved forest in warm temperate areas have been conducted during the breeding season (e.g., KURODA et al. 1972 , SAKO et al. 1977 , KUBO 1978 . YUI (1976) reported that the breeding bird communities of this habitat type were characterized by a Parus varius-Hypsipetes amaurotis-Parus major association, whereas in young plantations in warm temperate zone he found a Cettia diphone-Emberiza cioldes-Lanius bucephalus association.
Although there are many coniferous plantations and mixed forests with mature plantations, as well as evergreen broad-leaved secondary vegetation, in southern Kyushu today, there have been few studies of bird communities in those areas.
During this study bird censuses were conducted in mixed forest during the breeding season in southern Kyushu, and the results were analysed and discussed in order to clarify the features of woodland bird communities in warm temperate zone of southern Japan.
STUDY AREA AND METHODS
Two bird census courses were established in the vicinity of Mt. Eboshi (32°25'N, 130°30'E, alt. 522m), near Kagoshima City, southern Kyushu (Fig. 1) . The first course (A) is 2 km long and ranged from about 200 to 522 m high along the pass leading to the top of Mt. Eboshi. The habitat in this area consists of a mosaic of forests composed of pure stands of evergreen broad-leaved trees such as Quercus acuta and Machilus thunbergii, young coniferous plantations such as Chamaecyparis obtusa and Cryptomeria japonica, and a mixture of the two (Table 1) . The second course (B) is 1 km long in agricultural land (alt. 130 to 200 m) with young coniferous plantations, cultivated areas, including orchards and grassland (Table 1) . A line transect census method was used with a walking pace of 1-2 km per hour. All individual birds encountered or heard within 25 m of the course on either side were recorded. Twenty one transects were walked in each area from May to July in 1985 July in , 1986 July in and 1987 , within three hours after the sunrise.
Data from rainy days were excluded in order to avoid the effect of weather.
Species observed in the area, but not during the censuses, were not included in the calculation of density and dominance but were recorded as present. 
RESULTS
Twenty eight bird species were recognized in area A and 24 in area B ( Table 2 ). The number of species observed varied very little between months: area A, 22 in June and 23 in May and July; area B, 19 in July, 20 in June, and 21 in May. The relative densities of all bird species per hectare in area A were highest in June (5.74), followed by July (4.97), then May (4.66), and the mean value of the three months was 5.12. In area B relative densities were higher in all three months than in area A, with relative densities highest in June (8.55), followed by May (8.05), then July (7.11), and the mean value was 7.90 (see Table 2 ). The relative dominances of the four main species in area A were Hypsipetes amaurotis (20.2%), Parus major (15.4%), Aegithalos caudatus (10.5%) and Parus varius (10.2%), and in area B H. amaurotis (24.0%), Passer montanus (15.1%), Cettia diphone (12.5%) and Emberiza cioides (12.3%) ( Table 3) . They occupied 56.3% in the former area and 63.9% in the latter one of all species, respectively.
Although 20 species were common to both areas, the relative densities of some species were quite different between the two areas. Four species, Dendrocopos kizuki, Aegithalos caudatus, Parus varius, and P. major occurred at higher relative densities in area A than in area B. The opposite was true of nine other species: Bambusicola thoracica, Streptopelia orientalis, Halcyon coromanda, Hirundo rustica, H. amaurotis, C. diphone, E. cioides, P. montanus and Corvus macrorhynchos. The avifauna of area A was characterized by mostly woodland bird species with few grassland or open bush ones such as E. cioides and C. diphone. Area B on the other hand was inhabited not only by grassland and suburban species such as E. cioides and P. montanus, but also by some woodland species such as A. caudatus, P. varius, P. major and Garrulus glandarius, although the latter tended to occur at low densities.
DISCUSSION
Area A was inhabited by many more number of species during the breeding season than was the natural evergreen broad-leaved forest, , 25 species in Minamata (KUBO 1978) and 16 in Kirishima (KURODA et al. 1972) at the similar altitudes to Mt. Eboshi. Though 20 bird species are common between area A and Minamata forest, five species, Muscicapa latirostris, Eophona personata, Cuculus saturatus, Ninox scutulata and Dendrocopos leucotos are observed in Minamata but not in area A, while eight species not observed at Minamata (Bambusicola thoracica, Streptopelia orientalis, Cuculus poliocephalus, Hirundo rustica, Cettia diphone, Emberiza cioides, Carduelis sinica and Passer montanus) were seen at Mt. Eboshi. The main bird community of Minamata, a P. varius-Ficedula narcissina-P. major-D. kizuki association, was also different from that of area A. The rank correlation coefficient (rs) between the two areas calculated by using the 10 main species following SNEDECOR & COCHRAN (1967) shows quite a low degree of similarity (0.245).
The Araso-Sano area (Kirishima), however, has 14 species in common with area A. Two species, Sitta europea and Dendrocopos leucotos, were observed only in Araso-Sano area, but the four dominant species in the Araso-Sano area, Hypsipetes amaurotis-Parus varius-P. major Picus awokera were very similar to those of area A. The Is value of these two areas is 0.721, showing a high degree of similarity between the areas (significant at 5% level). However, the relative densities per hectare of all species in area A were very much higher than in Araso-Sano, indicating that the density in the mixed broad-leaved and mature coniferous plantation is higher than in a simple plantation or pure broad-leaved forest, and supporting the conclusions of YUI & SUZUKI (1987) . Furthermore, the density of area B was found to be higher than in area A, a similar tendency to that shown in Hokkaido where the bird density of low montane deciduous forest was lower than that of agricultural land near an urban environment in the same region (FUJIMAKI 1980 (FUJIMAKI , 1984 .
The relative densities of H. amaurotis in area A and B were both higher (1.03 and 1.90 per hectare respectively) than that in the Araso-Sano area (0.34). But they are considerably lower than that (2.85) in natural secondary mixed pine and broad-leaved forest in Osaka during May and June (YAMAGISHI 1985) . Three species, E. cioides, C. diphone and H. amaurotis occurred at high densities in the young coniferous plantation, and H. amaurotis and tits (e.g. P. ater, P. varius and P. major) occurred at high densities in the mature forest in Kirishima (KURODA et al. 1972 ). Those of P. varius and P. major in area A (0.52 and 0.79 respectively) are also lower than those (1.57 of both) estimated the absolute maximum number of densities in Minamata forest in May (KUBO 1978) . The high density of H. amaurotis and the presence of few woodland species in area B seem to reflect the high occupation of young plantation in the census route. The characteristics of the avifauna of area A, therefore, is expected to have the higher density of H. amaurotis and tits, which adapt to both plantation and secondary forests attending on the plantation maturing and broadleaved growing in future.
The avifauna in mixed broad-leaved and plantation forest is composed of many bird species with high individual densities which superficially appear very similar to that of natural forest in southern Kyushu.
The proportion, however, of some species dependent on mature woodland, such as Ficedula narcissina, Cyanoptila cyanomelana and Phylloscopus occipitalis, is very low. As a result the relative density of H. amaurotis is higher, and some species characteristic of grassland and open bush such as E. cioides and C. diphone were included, although only occurring at low densities. This seems to be the result of a strong plantation effect, which leads to a temporarily complex avifauna that includes a wide variety of species and a large number of individuals.
SUMMARY
Breeding bird communities were investigated in the lower montane zone in southern Kyushu. Two areas were studied which have the mixed forest of evergreen broad-leaved and coniferous plantation (A) and agricultural land with a patchy mixture of young plantations (B) in the surroundings of Mt. Eboshi (alt. 522 m) near Kagoshima City. Twenty eight species were observed in area A and 24 in area B, with 20 species common to both areas. Four species had greater relative densities in area A than area B, and nine species showed the reverse pattern. The bird community in area A was composed of a Hypsipetes amaurotis-Parus major-Aegithalos caudatus-Parus varius association and in area B of a H. amaurotis-Passer montanus-Cettia diphone-Emberiza cioides association. The rank correlation coefficient between area A and Kirishima (KURODA et al. 1972 ) was high in relation to both avifauna. The breeding bird community, with a high density of H. amaurotis and low densities of certain typical woodland species, such as Flcedula narcissina, Cyanoptila cyanomelana, seems to be the result of the habitat being composed of a high proportion of coniferous plantation and young broad-leaved secondary forest mixed with plantation.
